In this article, we use the improved general mapping deformation method based on the generalized Jacobi elliptic functions expansion method with computerized symbolic computation to construct more new exact solutions of a generalized time-dependent variable coefficients KdV-mKdV equation. As a result, new generalized Jacobi elliptic function-like solutions, soliton-like solutions and trigonometric function solutions are obtained by using this method. This method is more powerful and will be used in further works to establish more entirely new solutions for other kinds of nonlinear partial differential equations arising in mathematical physics.
INTRODUCTION
The effort in finding exact solutions to nonlinear differential equations is important for the understanding of most nonlinear physical phenomena. For instance, the nonlinear wave phenomena observed in fluid dynamics, plasma and optical fibers are often modeled by the bell shaped sech solutions and the kink shaped tanh solutions. Many effective methods have been presented, such as inverse scattering transform method (Ablowitz and Clarkson, 1991) , B cklund transformation (Gu, 1990) , Darboux transformation, (Matveev and Salle, 1991) . Hirota bilinear method (Hirota, 2004) , variable separation approach (Lou and Lu, 1996) , various tanh methods (Parkes and Duffy, 1997; Fan, 2000; Yan, 2001; Chen and Zheng, 2003) , homogeneous balance method (Wang, 1996) , similarity reductions method (Bluman and Kumei, 1989; Olver, 1986) , -expansion method (Zayed and Gepreel, 2009) , the reduction mKdV equation *Corresponding author. E-mail: kagepreel @yahoo.com. method , the tri-function method Yan (2008 Yan ( , 2009 , the projective Riccati equation method Lu and Hong (2008) , the Weierstrass elliptic function method Porubov (1996) , the Sine-Cosine method Wazwaz (2005) and Yan and Zhang (2001) , the Jacobi elliptic function expansion Lu (2005) and , the complex hyperbolic function method (Bai and Zhao, 2006 ) the truncated Painlevé expansion Cariello and Tabor (1991) , the F-expansion method Wang and Li (2005) , the rank analysis method Feng (2000) , the ansatz method and , the exp-function expansion method He and Wu (2006) , the sub-ODE method Li and Wang (2007) , and so on.
Recently, Hong and Lu (2012) obtained the exact solutions for the general variable coefficients KdV equation by using the improved general mapping deformation method based on the generalized Jacobi elliptic functions expansion method.
The main objective of this paper is used the improve general mapping deformation method based on the generalized Jacobi elliptic functions expansion method to obtain several new families of solutions for the generalized time-dependent variable coefficients KdVmKdV
DESCRIPTION OF THE IMPROVE GENERAL MAPPING DEFORMATION METHOD
Suppose we have the following nonlinear PDE:
, , , , , , … = 0,
where is an unknown function, F is a polynomial in and its various partial derivatives in which the highest order derivatives and nonlinear terms are involved. In the following we give the main steps of a deformation method:
Step 1. Firstly, we assume that the solution of Equation (1) has the following form:
where and are arbitrary functions functions of to be determined later , while satisfies the following condition:
Step 2. The positive integer can be determined by considering the homogeneous balance between the highest order partial derivative and the nonlinear terms appearing in Equation (1). Therefore, we can get the value of in Equation (2).
Step 3. Substituting Equation (2) into Equation (1) with the conditions (3),we obtain polynomial in . Setting each coefficient of this polynomial to be zero, yields a set of ordinary differential equations for and .
Step 4. Solving the obtained system of the ordinary differential equations with the aid of Maple or Mathematical to calculate and .
Step 5. Substituting the results in Step 4 along with Equation (3). into Equation (2), we have many new exact Gepreel and Alzaidy 5011 solutions for the nonlinear partial differential Equation (1). In order to obtain some new general solutions of Equation (3), we assume that Equation (3) has the following solutions: (4) where are functions of to be determined later, the functions are expressed as follows Hong (2009 Hong ( , 2010 : (5) where are arbitrary constants, the four functions satisfy the restricted relations (4) and (5) mentioned in Hong (2009 Hong ( , 2010 , by using the generalized Jacobi elliptic functions expansion method Hong (2009 Hong ( , 2010 , we can construct some new solutions of Equation (3).
Remark 1
The Jacobi elliptic functions generate into hyperbolic functions when as follows:
and into trigonometric functions when as follows:
Remark 2
In this new method, we assume that the solution a series of such as (2), where satisfies the nonlinear first order differential in Equation (3). Also, to calculate the rational Jacobi elliptic solutions to Equation (3), we suppose the solutions in the form (4), where satisfy (5) instead of solving the nonlinear first order differential Equation (3).
EXACT SOLUTIONS FOR THE GENERALIZED TIME-DEPENDENT VARIABLE COEFFICIENTS KDV-MKDV EQUATION
In this area, we apply the improved general mapping deformation method with the variable coefficients to construct the exact solutions for the generalized timedependent variable coefficients KdV-mKdV equation which have paid attention to many researchers in mathemathical physics. The generalized time-dependent variable coefficients KdV-mKdV equation (Gepreel, 2011) is in the following form: (6) where are arbitrary functions of and is an arbitrary constant. This equation describes the propagation of weakly nonlinear waves in a KdV-typed medium that is characterized by a varying dispersion and nonlinear coefficients. Suppose that the solution of Equation (6) can be expressed by a polynomial in as Equation (2). Considering the homogeneous balance between the highest order partial derivative and the nonlinear term in Equation (6), we deduce that . Thus, the exact solution of Equation (6) has the following form: ,
Where, , and are arbitrary functions of to be determined later. Substituting Equation (7). along with the conditions (3) into Equation 6 and collecting all terms with the same power of . Setting each coefficients of this polynomial to be zero, we get a system of the ordinary differential equations which can be solved by Maple or Mathematica to get the following solutions:
Substituting Equations (4) and (8) into Equation (3) by using the generalized Jacobi elliptic functions expansion method (Hong and Lu, 2012; Hong, 2009) and solutions Eq. (9), we can obtain the following solutions in Equations (3) and (6).
Case 1 (10)
In this case the rational Jacobi elliptic solution takes the form: (11) where are arbitrary constants.
Case 2
, and
In this case the triangular solution takes the form:
Case 3
Consequently, the rational Jacobi elliptic solution takes the form:
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In the special case when , the rational Jacobi elliptic solutions (15) degenerate the hyperbolic solitary wave solutions as follow: (16) Also the rational Jacobi elliptic solutions degenerate the triangular solutions when as follows:
Case 4
5014 Int. J. Phys. Sci.
and In this case the rational Jacobi elliptic solution takes the form:
In this case rational Jacobi elliptic solution takes the form:
In this case the rational Jacobi elliptic solution takes the Gepreel and Alzaidy 5015 form:
Case 10
Conclusion
In this article, we have calculate many new exact Jacobi elliptic functions solutions for nonlinear PDEs via the generalized time-dependent variable coefficients KdVmKdV equation by using the improved general mapping deformation method based on the generalized Jacobi elliptic functions expansion method. The Jacobi elliptic functions generated the hyperbolic functions when and the trigonometric functions when . This method is simple and powerful for solving the nonlinear PDEs.
